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1 Introduction

This paper provides charging aspect for IMS controlled solution, which is proposed to be included in Section 8. This is a resubmission of the static part of S2H-050033, with changes according to corresponding discussion in the VCC Ad_hoc meeting in Bellevue.
2 Proposal

It is proposed to include the text in clause 8 of the TR as shown below.

8
Charging

8.1 
IMS Controlled Alternative: Static Anchoring option
8.1.1 
General Description
The IMS controlled alternative requires a CCCF located in the IMS domain to control the bearer path for all CS calls and IMS session, which should be involved in the call/session as an AS acting in Routing B2BUA mode for all initialled CS call and IMS session. In its static anchoring option, all of the CS origination and termination call of the VCC user will be routed to his home IMS domain to get the CCCF involved to control the bearer path since the initial call setup. And then during the call continuity procedure, the CCCF shall reconnect with the VCC user in the handing-in domain, initiate the re-negotiation with the other end to change the direction of media exchange, and release the original connection with the VCC user in the handing-out domain.

The principle of charging strategy applied in the static anchoring option of IMS controlled alternative is that: 

1. Provide cohesive charging records with a complete call continuity history for the duration of a voice session by CCCF.

2. For cases of CS origination and CS termination, correlate the charging records generated in CS and IMS for the single CS origination/termination, to avoid double billing to the subscriber. The information used for correlating these charging records is CCCF/NeDS PSI.
3. Treat the charging records generated in the handling-in domain for the call/session established during the inter domain call continuity as call continuity legs, and therefore do not impact the direction of the initial call/session for the purpose of charging.
4. Keep the start of charging in the handing-in domain align with the stop of charging in the handing-out domain, to avoid double billing to the subscriber in these period of time.
The detailed description for CS origination, CS termination, IMS origination, IMS termination, CS leg and IMS leg established for IMS to CS call continuity are provided separately in the following sections.
 

The impact to prepaid service is FFS.
8.1.2
Charging Strategy Analysis

8.1.2.1
CS Origination


Since all of the CS origination call shall be routed to the IMS domain to get the control of CCCF locates in IMS in this solution, for a single CS origination call, the routing path is from CS domain to IMS domain, and both CS and IMS domains shall generate the charging record for it as usual. 
To avoid double billing the subscriber, the additional requirement is that, these generated charging records shall be correlated and be identified that they belong to the same call. The most interrelated charging records include:
1. 
2. 
3. The origination charging record for the initial CS origination captured by the originating MSC as usual, including the CCCF/NeDS PSI or the original called number prefixed with steering digits as the information of origination routing control, along with original called number.
4. Charging records captured by the CCCF during initial CS call set up as usual, including:

a) A termination charging record for the termination session to the CCCF/NeDS PSI.

b) An origination charging record for the origination session from the CCCF/NeDS PSI to the original called party. 

5. The information used for correlating these charging records could be CCCF/NeDS PSI.
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8.1.2.2
CS Termination


Since all of the CS termination call shall be routed to the IMS domain to get the control of CCCF in IMS in this option, for a single CS termination call, the routing path is from the GMSC in CS domain to IMS domain, and finally return to CS domain to connect the user, both CS and IMS domains shall generate the charging record for it as usual. 
To avoid double billing to the subscriber, the additional requirement is that, these generated charging records shall be correlated and be identified that they are belong to the same call. The most interrelated charging records includes:

1. 
2. The termination charging record captured by the gateway MSC for the initial CS termination as usual, including the IMRN which include the CCCF/NeDS PSI information, as the information of termination routing control, along with original called number, i.e. the number of the VCC user.

3. 
4. The termination charging record captured by the terminating MSC for the initial CS termination as usual, from the CCCF/NeDS PSI to the original called party, i.e. the VCC user.

5. Charging records captured by the CCCF during initial CS call set up as usual:

a) A termination charging record for the termination session to the CCCF/NeDS PSI.

b) An origination charging record for the origination session from the CCCF/NeDS PSI to the original called party, i.e. the VCC user. 

The information used for correlating these charging records could be CCCF/NeDS PSI.


8.1.2.3
IMS Origination

For an IMS origination, there is no inter-domains routing, so only the IMS domain shall generate the origination charging records as usual.
The most interrelated charging record includes:
1. A termination charging record generated at the CCCF for the termination session to the CCCF for insertion of B2BUA at CCCF.

2. An origination charging record generated at the CCCF for the origination session from the CCCF to the original called party. 

8.1.2.4
IMS Termination

For an IMS termination, there is no inter-domains routing, so only the IMS domain shall generate the termination charging records as usual; the charging strategy is almost the same as IMS origination, excepting the IMS domain shall generate the termination charging records as usual this time. 
8.1.2.5
CS leg established for IMS to CS call continuity

CCCF provides cohesive billing with a complete Call continuity history for the duration of the voice session. 

During call continuity procedure in this option, the newly established session will always be established with a direction from the VCC user to the CCCF, no matter which side (e.g. origination or termination) in the initial call/session the VCC user is in. 
Since different rate may be applied for these different sides, the call/session established during the inter domain call continuity should be captured as call continuity legs and therefore do not impact the direction of the initial call/session for the purpose of charging. The interrelated charging record includes:

1. Charging records generated in the CS domain, which needs to be charged as a call continuity leg instead of as a CS origination. With the fact that the call is made directly to a CCCF/NeDS PSI indicating that.
2. Charging records generated at CCCF for call continuity leg, which used as parts of a complete call continuity history for the duration of the voice session.

Furthermore, since the new connection between the VCC user and CCCF in handing-in domain may usually be established before the release of the old connection between them in handing-out domain, there is a period of time that these two connections exist synchronously. 
To avoid double billing to the subscriber in these period of time, the start of charging in the handing-in domain shall align with the stop of charging in the handing-out domain.
8.1.2.6
IMS leg established for CS to IMS call continuity

The charging strategy is almost the same as “CS leg established for IMS to CS call continuity”, excepting that IMS domain generates the charging records for the call continuity leg instead of the CS domain, the fact that the IMS session is made directly to a CCCF/NeDS PSI indicates that it’s call continuity leg but not an IMS origination.

8.1.3
Accounting Strategy Analysis 

Accounting is “the process of apportioning charges between the home environment, serving network and the user”. The discussion in the former section is about the charging of the user; while this section provides the principle of settlement between different operators.

According to the Architectural Requirements,

· The CS domain and IMS domain may belong to separate services providers.

· The IP CAN for IMS access and the IMS Core Network may belong to separate services providers.

So, to perform the settlement between operators, the following criteria shall be applied:

· Provide cohesive charging records with a complete call continuity history for the duration of a voice session by CCCF. 

· 
· Use the charging records for call continuity leg generated in CS/IMS domain and the charging records generated in MGCF performing CS-IMS interworking, taking the complete call continuity history described above as reference, to perform the settlement between the providers of CS domain and IMS domain.

· Use the access network information in IMS charging records, taking the complete call continuity history described above as reference, to perform the settlement between the providers of IPCAN and IMS Core Network.
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